CP2 binding to the promoter is essential for the enhanced transcription of globin genes in erythroid cells.
We have previously reported that the reduced level of CP2 suppresses the mouse alpha- and beta-globin gene expression and hemoglobin synthesis during terminal differentiation of mouse erythroleukemia (MEL) cells in vitro [Chae et al. (1999)]. As an extension of this study, we demonstrated that human alpha-, epsilon-, and gamma- globin genes were also suppressed by the reduced expression of CP2 in K562 cells. To address how much CP2 contributes in the regulation of globin gene expression, we measured transcriptional activities of the wild type alpha-globin promoter and its various factor-binding sites mutants in erythroid and nonerythroid cells. Interestingly, CP2 site dependent transcriptional activation occurred in an erythroid-cell specific manner, even though CP2 is ubiquitously expressed. In addition, CP2 site mutation within the alpha-promoter severely suppressed promoter activity in differentiated, but not in undifferentiated MEL cells, suggesting that the CP2 binding site is needed for the enhanced transcription of globin genes during erythroid differentiation. When the human beta-globin locus control region was linked to the alpha-promoter, suppression was more severe in the CP2 site mutant in differentiated MEL cells. Overall data indicate that CP2 is a major factor in the regulation of globin expression in human and mouse erythroid cells, and CP2 binding to the globin gene promoter is essential for the enhanced transcription of globin genes in erythroid differentiation.